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has a transistor formed of a single crystal Si thin film with no defect obtained by being 
epitaxial grown over porous Si and a built-in peripheral driver circuit in which metal or 
silicide is used for a clock signal input line, a plurality of the driver circuits is provided for 
each of a scanning line and a display line and clock signals are input from a plurality of 
points to each driver circuit. 
[Effect] 

By a combination of low-resistance metal wiring and a single -crystal 
semiconductor which has high reliability and is capable of high-speed driving, future 
high-frequency driving is achieved. 
[Scope of Claim] 
[Claim 1] 

A signal input method characterized in that, over an active matrix substrate with a 
built-in peripheral driver circuit, a clock signal line in the peripheral driver -circuit is wired 
by metal or silicide, a transistor in the peripheral driver circuit is formed of a single crystal 
thin film, and signals are input from a plurality of points to the driver circuit. 
[Claim 2] 

A signal input method as described in claim 1, characterized in that a plurality of 
driver circuits is provided for each of a scanning line and a display line and signals are 
input from a plurality of points to each driver circuit. 
{Detailed Description of the Invention] 
{0001] 

[Field of Industrial Application] 

The present invention relates to a signal input method of a peripheral driver circuit 
built in a substrate, which is for driving a plurality of pixels arranged in matrix of a liquid 
crystal display device or the like in an active matrix manner. 
[0002] 

[Related Art] 

It is necessary to divide one screen into as many pixels as possible in a liquid 
crystal display device for displaying an image or the like in order to improve resolution and 
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perform fine display. However, when the number of pixels becomes massive and the 
number of corresponding scanning electrodes or display electrodes is increased, there are 
problems in that normal time-division driving becomes difficult. Therefore, an active 
matrix method is employed, in which, by arranging a switching element in each pixel 
electrode and matrix-driving the switching element, the pixel -electrode is turned on and off 
by the switching element. 
[0003] 

This active matrix method is classified broadly into a three-terminal method and a 
two-terminal method depending on a kind of a switching element to be used. By using a 
three-terminal element, especially a TFT (thin film transistor) element, as a driver circuit 
and arranging the element in the periphery of a display portion, the display portion and the 
driver circuit can be integrated and incorporated over the same substrate at the same time, 
which is extremely effective in manufacturing and downsizing. 
[0004] 

FIG 5 shows a conventional active matrix substrate with a built-in driver circuit. 
In the drawing, reference numeral 1 denotes a pixel electrode; 2, a transistor; 3, a display 
line; 4, a scanning line; 5 and 6, a display line driver circuit; 7 and 8, a scanning line driver 
circuit; 9 and 10, a block signal input terminal of the display line driver circuit; and 11 and 
12, a block signal input terminal of the scanning line driver circuit. Furthermore, FIG. 2 
shows a cross-section of a p-Si (polycrystalline silicon) TFT element built in the display 
line driver circuit. In the drawing, reference numeral 21 denotes a substrate (normally, a 
glass substrate); 22 and 23; a source or a drain of a transistor; and 25 between 22 and 23, a 
channel portion which is formed of polycrystalline silicon. Reference numeral 24 denotes 
a gate electrode which is also formed of polycrystalline silicon. Reference numerals 26 to 
28 denote aluminum for a wiring; and 27 and 28, an input line of a clock signal. 
Reference numeral 29 denotes a polycrystalline silicon film for a wiring, which is normally 
formed concurrently with the gate electrode. Reference numeral 30 denotes a display line 
formed of ITO (Indium Tin Oxide); and 31 to 40, an insulating layer. 
[0005] 



3/12 



English Translation of JP H5-2 10090 



{Problems to be Solved by the Invention] 

As described above, by increasing the number of pixels, image quality can be 
improved. However, in order to improve image quality, it is necessary to increase 
scanning lines and display lines and to drive each of the scanning line and the display line 
at high speed. Japanese Published Patent Application No. S60-166927 discloses a driver 
circuit in which a manufacturing process is simplified by using the same ITO as that of a 
display line and a scanning line for the signal line, and at the same time, high speed is 
achieved by inputting signals from a plurality of points to the signal line. However, there 
has been limitation of future high speed even if signals are input from a plurality of points, 
because ITO has high resistance and is limited in high speed, and furthermore, 
polycrystalline silicon with low mobility is used in a conventional transistor. 
[0006] 

[Means for Solving the Problem and Effects] 

The present invention solves the problem, achieves high speed of a driver circuit, 
and provides an input method which can be adapted to high-frequency driving. 
[0007] 

In other words, the present invention is a signal input method characterized in that, 
over an active matrix substrate with a built-in peripheral driver circuit, a clock signal line 
in the peripheral driver circuit is wired by metal or silicide, a transistor in the peripheral 
driver circuit is formed of a single crystal thin film, and signals are input from a plurality 
of points to the driver circuit. 
{0008] 

Moreover, in the present invention, a plurality of driver circuits are provided for 
each of the scanning line and the display line and signals are input from a plurality of 
points to each driver circuit; accordingly, much higher speed -can be achieved. 
[0009] 

A material used for the signal line in the present invention is metal or silicide. 
Specifically, Al, Ti, Ta, Mo, Cu, or W can be used as metal, and TiSi 2 , TaSi 2 , WSi 2 , or 
MoSi 2 can be used as silicide. 
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[0010] 

In addition, although a structure of the transistor in the peripheral driver circuit 
used in the present invention is almost the same as that of a conventional transistor used in 
a peripheral driver circuit, the structure is characterized in that a semiconductor, that is, an 
active layer (a source 22, a drain 23, and a channel 25) shown in FIG. 2 is formed of a 
single crystal thin film. 
[0011] 

Since this single crystal thin film is formed using a porous base substance, the 
single crystal thin film is a high-quality single crystal semiconductor with few defects. A 
formation method of this single crystal thin film will be explained using a single crystal Si 
thin film as an example. A single crystal Si layer is formed using a porous Si base 
substance which is formed by making a single crystal Si base substance porous. 
[0012] 

According to the observation by a transmission electron microscope, a pore with a 
diameter of approximately 600 A in average is formed in this porous Si base substance. 
Even though density thereof is less than or equal to half of density of single crystal Si, 
single crystallinity thereof is maintained and epitaxial growth of the single crystal Si layer 
toward an upper portion of a porous layer is also possible. However, at a temperature of 
greater than or equal to 1000°C, rearrangement of inside pores is generated, and a speed-up 
etching characteristic is damaged. Therefore, low temperature growth such as a 
molecular beam epitaxial growth method, a plasma CVD method, a thermal CVD method, 
a photo CVD method, a bias sputtering method, or a liquid crystal growth method is 
preferable for epitaxial growth of the Si layer. 
[0013] 

Here, an epitaxial growth method of a single crystal layer after P-type Si is made to 
be porous will be explained. 
[0014] 

First, a single crystal Si base substance is prepared and is made to be porous by an 
anodization method using an HF solution. Although dsensity of single crystal *Si is 2.33 
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g/cm 3 , density of a porous Si base substance can be changed to 0.6 ~ 1.1 g/cm 3 by 
changing the concentration of the HF solution to 20 ~ 50%. This porous layer is easily 
formed into a P-type Si base substance according to the following reason. 
[0015] 

Porous Si was found during a research process of electrolytic polishing of a 
semiconductor by Uhlir et al. in 1956 (A. Uhlir, Bell Syst. Tech. J., vol 35, p. 333 (1956)). 
In addition, Unagami et al. researched lytic reaction of Si in anodization and reported that a 
hole was necessary for anodic reaction of Si in an HF solution and the reaction is as 
follows (T. Unagami: J. Electrochem. Soc., vol. 127, p. 476 (1980)). 
[0016] 

Si + 2HF + (2-n) e + — SiF 2 + 2H + + ne 
SiF 2 + 2HF SiF 4 + H 2 
SiF 4 + 2HF H 2 SiF 6 

or 

Si + 4HF + (4-X) e + — SiF 4 + 4H + + Xc 
SiF 4 + 2HF -» H 2 SiF 6 

Here, e + and e" denote a hole and an electron, respectively. Each of n and X, is the number 
of holes necessary for one Si atom to dissolve, and porous Si is formed when a condition 
such as n > 2 or X > 4 is met. 
[0017] 

Accordingly, it can be said that the P-type Si in which holes exist is easily made to 
be porous. Selectivity in making the P-type Si porous is demonstrated by Nagano et al. 
and Imai (Nagano, Nakajima, Yasuno, Ohnaka, Kajiwara; technical research report by 
Institute of Electronics and Communication Engineers of Japan, vol 79, SSP79-9549 
(1979)), (K. Imai; Solid-State Electronics vol 24, 159 (1981)). 
[0018] 

On the other hand, it has been reported that high-conGentration N-type Si can also 
be made to be porous (R. P. Holmstrom, I. J. Y. Chi Appl. Phys. Lett. Vo. 42, 386 (1983)). 
Therefore, both P-type Si and N-type Si can be made to be porous regardless of the type. 
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(0019] 

In addition, since a large number of spaces are formed inside a porous layer, 
density thereof is reduced to equal to or less than half. Accordingly, the superficial area 
of the porous layer is dramatically increased in comparison with the volume; therefore, the 
chemical etching speed is remarkably increased in comparison with etching speed of a 
normal single crystal layer. 
[0020] 

The conditions for making single crystal Si porous by anodization will be 
hereinafter shown. It is to be noted that a starting material of porous Si formed by 
anodization is not limited to the single crystal Si and Si of other crystal structures can also 
be used. 
[0021] 

applied voltage: 2.6 (V) 

current density: 30 (mA-cm 2 ) 

anodization solution: HF: H 2 0: C 2 H 5 OH = 1:1:1 

time: 2.4 (hour) 

thickness of porous Si: 300 (\im) 
porosity: 56(%) 

Si is epitaxial grown over a porous Si base substance formed in this manner, thereby 
forming a single crystal Si thin film. The thickness of the single crystal Si thin film is 
preferably less than or equal to 50 \xm, more preferably, less than or equal to 20 fim. 
[0022] 

Next, after a surface of the single crystal Si thin film is oxidized, a base substance 
which finally constitutes a substrate is prepared, and an oxide film over the surface of the 
single crystal Si and the base substance are attached to each other. Alternatively, after a 
surface of a single crystal Si base substance which is prepared anew is oxidized, it is 
attached to a single crystal Si layer over the porous Si base substance. This oxide film is 
provided between the base substance and the single crystal Si layer because, for example, 
when glass is used as the base substance, an interface state generated more at base interface 
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of a Si active layer can be lowered at oxide film interface in comparison with the glass 
interface; therefore, a characteristic of an electronic device can be remarkably improved. 
Furthermore, only the single crystal Si thin film in which the porous Si base substance is 
removed by selective etching described below may be attached to a new base substance. 
Although the single crystal Si thin film and the base substance are attached firmly enough 
not to be easily peeled by Van deer Waals force by being in contact with each other after 
cleaning the surfaces at a room temperature, heat treatment at temperatures of 200 ~ 900°C, 
preferably, 600 ~ 900°C under a nitrogen atmosphere is further performed to the single 
crystal Si thin film and the base substance; accordingly, they are completely attached to 
each other. 
[0023] 

Furthermore, a Si 3 N 4 layer is deposited over the whole attached two base 
substances as an etching-preventing film and only the Si 3 N 4 layer over a surface of the 
porous Si base substance is removed. Apiezon wax may be used instead of the Si3N 4 
layer. Thereafter, the whole porous Si base substance is removed by means such as 
etching, thereby obtaining a semiconductor substrate having a thin film single crystal Si 
layer. 
[0024] 

A selective etching method by which only this porous Si base substance is etched 
in an electroless wet manner will be explained. 
[0025] 

As an etchant which does not have an etching effect to crystal Si and is capable of 
selective etching only to porous Si, it is preferable to use buffered hydrofluoric acid such 
as hydrofluoric acid, ammonium fluoride (NH4F), or hydrogen fluoride (HF); mixture of 
hydrofluoric acid to which hydrogen peroxide solution is added or buffered hydrofluoric 
acid; mixture of hydrofluoric acid to which alcohol is added or buffered hydrofluoric acid; 
or mixture of hydrofluoric acid to which hydrogen peroxide solution and alcohol are added 
or buffered hydrofluoric. Etching is performed by making the attached substrates wet by 
these solutions. Etching speed depends on a solution concentration and a temperature of 
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hydrofluoric acid, buffered hydrofluoric acid, and hydrogen peroxide solution. By adding 
hydrogen peroxide solution, speed of oxidation of Si can be increased and reaction speed 
thereof can be increased in comparison with a case where hydrogen peroxide solution is 
not added. Furthermore, by changing the percentage of hydrogen peroxide solution, the 
reaction speed can be controlled. By adding alcohol, air bubbles of a reaction generated 
gas due to etching can be removed from an etching surface instantaneously without stirring, 
and the porous Si can be etched uniformly and efficiently. 
[0026] 

An HF concentration in buffered hydrofluoric acid to the etchant is set in the range 
of preferably 1 ~ 95%, more preferably 1 ~ 85%, and further preferably 1 ~ 70%. NH4F 
concentration in buffered hydrofluoric acid to the etchant is set in the range of preferably 1 
~ 95%, more preferably 5 ~ 90%, and further preferably 5 ~ 80%. 
[0027] 

An HF concentration to the etchant is set in the range of preferably 1 ~ 95%, more 
preferably, 5 ~ 90%, and further preferably 5 ~ 80%. 
[0028] 

An H 2 0 2 concentration to the etchant is set in the range of preferably 1 ~ 95%, 
more preferably 5 ~ 90%, and further preferably 10 ~ 80%, and also set in the range where 
the effect of hydrogen peroxide solution is obtained. 
[0029] 

Alcohol concentration to the etchant is set preferably 80%, more preferably less 
than or equal to 60%, and further preferably less than or equal to 40%, and also set in the 
range where the effect of alcohol is obtained. 
[0030] 

A temperature is set in the range of preferably 0 ~ 100°C, more preferably 5 ~ 
80°C, and further preferably 5 ~ 60°C. 
[0031] 

As the alcohol used in this process, alcohol such as isopropyl alcohol, which is 
allowed to be used for practical use in a manufacturing process and the effect of alcohol 
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addition can be expected, can be used in addition to ethyl alcohol. 
[0032] 

A single crystal Si layer which is equivalent to a normal Si wafer is thinned to be 
planarized and uniform and is widely formed over the entire area of the semiconductor 
substrate obtained in this way. 
[0033] 

The single crystal Si layer over the semiconductor substrate is separated therefrom 
by a partial oxidation method or by being etched into an island-shape and an impurity is 
doped, thereby forming a p- or n-channel transistor. 
[0034] 

[Embodiment] 

Hereinafter, the present invention will be explained in more detail. 

[0035] 

FIG 1 shows an active matrix substrate with a built-in peripheral driver circuit 
used in the present invention. In FKi 1, reference numerals denote the same portions as 
those of the conventional substrate. 
[0036] 

As for the active matrix substrate shown in FIG 1, a display line 3 has a plurality 
of driver circuits 5 and 6, a scanning line 4 has a plurality of driver circuits 7 and 8, and 
also clock signals are input from a plurality of points 9 and 9' to the driver circuit 5- In 
the same way, clock signals are input from a plurality of points to other driver circuits 6, 7, 
and 8. Although one driver circuit may be provided for each of the scanning line and the 
display line in the present invention, high-speed operation becomes possible by using a 
plurality of driver circuits. 
[0037] 

FIG. 3 shows a circuit diagram of the active matrix substrate when a CMOS driver 
circuit is used. In the present invention, a scanning line 4 and a display line 3 for 
inputting a scanning signal and a display signal to a pixel 41 are connected to driver 
circuits 7 and 8 and driver circuits 5 and 6, respectively, as shown in FIG 2 and the driver 
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circuits are driven. 
[0038] 

90% rise time of power supply voltage of a clock signal by the input method of the 
present invention can be obtained as follows. 
[0039] 

x = p s L C/W 

x denotes time constant of a signal line; p s , sheet resistance; L, the length of a wiring; W, 
the width of the wiring; and C, additional capacitance. When p s is 0.1 Q/O, C = 50 pF, L 
= 130 mm, and W = 100 \im of aluminum, if signals are input from two points, an effect in 
which the effective length L of the wiring is reduced by half and the effective width W of 
the wiring is doubled is obtained, and x = 375 psec at that time. The 90% rise time is 2.3 
times as large as x. In this embodiment, time necessary for the 90% rise time is only 863 
psec and can be adapted to high frequency of several hundreds MHz. 
[0040] 

On the other hand, in the case of the above-described ITO wiring, 90% rise time is 
p s = 20 Q/Dj C = 50 pF, L = 15 mm, W = 200 fim, and x = 75 to 170 nsec even if signals 
are input from two points, and the rise time can be adapted to frequency of approximately 5 
MHz only. Although, among the conventional methods, there is a circuit having two pairs 
of shift registers, if a clock signal is not sufficiently high-speed, a round of rising 
waveform is generated in a distributed manner in a line, and an image becomes uneven. 
[0041] 

In the signal input method of the present invention, in addition to Embodiment, a 
method by which signals are input from three points to one driver circuit as shown in FIG. 
4 is preferably used. Furthermore, by increasing the number of driver circuits or 
additionally providing a signal input point, high speed can be achieved. 
[0042] 

[Effect of the Invention] 

In the signal input method of the present invention, a single crystal semiconductor 
capable of fast response and with high reliability in comparison with a conventional 
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polycrystalline semiconductor or an amorphous semiconductor is used for a transistor, 
low-resistance metal or silicide is used for a signal line, and signals are input from a 
plurality of points; accordingly, high-speed operation of a driver circuit is achieved and 
high-frequency driving of an active matrix substrate is achieved. Therefore, it becomes 
possible to display a high-definition image in which the number of pixels is larger than 
before and perform clear display which can be adapted to a large screen. 
{Brief Description of the Drawings] 

[FIG 1] a diagram showing one embodiment of the present invention 

[FIG 2] a view showing a circuit diagram of the substrate shown in FIG 1 

[FIG 3] a cross-sectional view of transistor neighborhood formed inside a peripheral driver 

circuit 

[FIG 4] a diagram showing one embodiment of the present invention 
[FIG 5] a diagram showing a conventional active matrix substrate 
[Explanation of Reference Numerals] 

1: pixel electrode, 2: transistor, 3: display line, 4: scanning line, 5, 6: display line driver 
circuit, 7, 8: scanning line driver circuit, 9 to 12': clock signal input terminal, 21: substrate, 
22: source (or drain), 23: drain (or source), 24: gate, 25: channel, 26 to 28: Al for wiring, 
29: Si for wiring, 30: display line, 31 to 40: insulating layer, and 41: pixel. 
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i &mz&l&£tl%^. 

[0 0 15] HiUh 1 i r^lCfc^T 1 9 5 

6 mz*m&e>nmmm<7>m$tmmiz&^Tf£M,£tift 

(A.Uhlir, Bell Syst. Tech. 
J., vol 35, p. 333 (1956)). £ 

ft. ^±^f3^«. mmitmz&ttzs i<nmm&.i&$: 

(T. "i^tf 5 : J . Electrochem. So 
c. , vol. 127, p. 476 (1980)). 
[0 0 16] 

F, +2H' +ne - 



F« +4H' +Ae' 

i^ra.- 2. 4 mm) 

i <Dm& : 3 0 0 (fim) 
Porosity: 56 (%) 

Z.<D£vlZLXMf&htt&1lXitS iS<*©_L4CS i £ 

xt^*->*;^fi£-frTiiM8as immzmfc-rz. 
ioo2 2] ^f:±e#gas i &m&m&mitv?z 

*lfeftS i*ffi©gHfc§t£±£*fr*«0£fc>-tf*. ft 
tfc. Jt32£HFUtS i £#_L©lMSft5 i JiiMiO'&fctt 

*. ^o^bit**#:t*tefts i ftofflttttttsaa 

IS. l"l^tfSft<!:LT^7X*ffl^fti^ S li£te)i 
©TWB It <fc 0 56 <k-r Z> §?• mmmt±.KJ3 9 x K 

7?**. ^etC. «5E-r<5*$?X-y^>yK«fc9*?LK 

s i **&x-^?->^afetfe¥iigas i nm<D%-*m 

CD*ffi&ifc**lC^jftT?*«!Sii-*fc*^-eV an d e 
r Waal s rtTflMUCfciitt- C&*tV*ft*>Mft- 
l~S*LT^-5A^ ^n*$f,!:2 0 0~9OO , C> » 

jL<«6oo~9oo , c<Dms i ee*#ffl^.Tf»ffls 

[0 0 2 3] iSB<DBAD£fctffc 2 

#{CSi, N, Jf*X-v^>^HFJtKiLTlt«[L, £ 
?L»S i**©«ffi±©S i, N< S<D*-«-|S^i-r2). 
u(0Si, N, M<Dftt>K)lz7¥X-V>'7-y ^XSrffl^ 
TfcJH-*. ^?LKS i XttSr^UBx-.y^^lS 

o^-e^-rs^iirioftBi^as i«^wr«> 



( 4 ) 

5 

10 0 2 4] dwells i &#<D&zm*mm3:xy 
=f- > {ft -ss«?x v * > i/m \z~3 hi uxuiBj-r «. . 

[0 0 2 5] *£||S i !C»LTttXy9 l >yfPffl€»& 
**. ^?LKS i (D^fcS&x-;/^ ^Wjx 

«tLTii yvitry^-vt* (nh f) ^ 

(HF) *n'y7 7-HM. iSB^*** 
*>tffcg«&aS£i2:TXy^> : y£fT5, 1.y?->>f 

xmrntzzhwrntt**). se>f;:»8Hfc***©j± 

iBA^*^T-Sr < h/«t<(»*-C€r, £§-iZRl&im£< 20 
^?L*S i «:Xy^>^-r-£.C<!:>6tT**. 
[0 0 2 6] n-^y-HMfOHFlSlt 
>y«l:jitLT, #£L-<tel~9 5%, <fcO»*L< 
ttl~8 5 96. $f.l;»tL<ttl~7 0%<DtfflTK 

«5~90%, J^l:$fiL<li5~8 0%W<6BBTK 

[0 0 2 7] HFWIt X 5 >f>^«(C«LT: < ff£ 
t<ei~95%, «kO»*L<«5~9 0%. 30 

l < tt 5 ~ 8 o %o«EHT?ie^sns. 
[oo2 8] h, o, mmiz* x.y^>{fm\zMLT. 

ff*L<ttl ~9 5%, «tO»*L<«5~9 0%, $ 
^lC»*t<«l 0~8 0%T> jat?±8Bii^t*** 

[0029] 7)v^-)immt. x«y^>y«?(r»t 

T, ffib<li8 0%, it3»*L<li6 0XEtT, £ 

m&mt2>mmx&&t<nz>. 
[0 0 3 0] fiftil if*L<«o~i o ot:> io» 40 

iL<65~8 0t, S^t:»*L<«5~6 OlCcDfc 
[0 0 3 1] *xmizmi<*z>ti&T fra—Mt^mr 

izmm±mv$iz-t£<. $*>fz±m7ji3-ji,mm%}& 

[0032] z.<D£?izLTm*>tirc.*m&&mt. m 
«©s i *xA-£i(MM:JMi»s iiwaict^t, 

^-(-»«<b^ nT*«±«(- >Cffi«(CJgBE$ nx i> 

■S. 50 



«fB8¥5- 2 1 0 0 9 0 
6 

[0 0 3 3] !L<D¥*#S«<a¥*MIS i «£S&#Stffc 
ffilfcv>«&#{CXy^>^£££K«fc!3#Jlil^ ^tt 

{0 0 3 4] 

[HJ60J] wt, *%miz-o^T$ zizmmizsstwt 

{0 0 3 5] m 1 {r*56^tcffl^.&«jaiB«jSKrt*S 

[0 0 3 6] mi lZ7TiL1tT? ; T<<7-r h iJ?^S*tt 
^n^ft3t**§!3#5&tf 6<*X ££»4*<7B:tf 8© 

#9* <DnL&.mm&v?tiv{'im&Atitz>. mom 

*He]&6, 7, 8fc13«K*&tt^<k9*a-v i7«#«r 
[0 0 3 7] 0 3{CCMOSSHE»)@8S&ffl^7i:*&<D 

«»c*5^Ttt. mm 4 1 c^*m#R^*^m-^€-A* 
-r-6 4 Rots** 3 «^n-enKt&mis 7. sr 

tfKft!eJ8S5. 6fCE2C^LfcJ:5fc*il*^*aTK» 

{0 0 3 8] *5JH©AMfei:i4i'a-^^ot 
W*JE©9 0%£^JtOI»#mi**©«fc3K:LX3£«6'=>n 
S. 

{0 0 3 9] r = p, • L • C/W 
r te^i»©l$«8c-C& 0 . p. «->-h»Jr[. LteE 

xr>ACD0. lQ/O, C = 50pF, L = 1 30m 
m, W=10 0wmit5i:, 2 «3f*^«^A* Lfc 
iLT. *#i©K»fiLa<¥#tc, R*ftJW*t 2 fl&tcft 
f©«fT = 37Spsec-e*4. ± 
32^9 0%5t%±*i»3l^nil«r©2. 3 fgT^*> 0 , **& 
J60iJJC*3dT, 9 0%&*,±tfK)lZ>iS-mtLmiiitttfr 
l:8 6 3 psecT$0, ftlMH z Wftm&LmztLX 

[0 0 4 0] — SlEtft I TOfi»©»^-CD9 0 S6 
5i^±^Of^f81«, 2tfi?r^'=><g#A7JLfc<£: UTfc, 
p, =20D/O. C=50pF, L= 1 5mm. W = 
2 0 0/xm, r = 7 5 n s e c «fc 0 1 7 0 n s e c Tfc 

iowLtti;, mmtLx%ftmzts^^u^x 
[0041] *^^<D<g#A^75ffiT«. ife*ae«© 



( 5 ) 



4$ffl!¥5-2 ! o 0 
8 



[0 0 4 2] 

A^TSditCfcO. K»)IIl&<Z>i«ji{b£0 9, 7i?r 
[01] *S8W©f«60>J<Z>--=>£^-r0T&*. 

[03] «aKibniKj*9«'^$ti* h^>^^^jfi^ 

[04] #8«©^0iJ<D-:?£^-r0T*-5. 

[0 5] «3l5<75T^^^yvhUi7XS«**i-0T$. 



10 
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6 %^«MBM0ES 
8 7k&mWW)®& 
9-12' iruytmnXfiW? 
2 1 £« 

2 2 V-X (XttFH^) 

2 3 K > (XteV-X) 

2 4 y-h 

2 5 ^v*^ 

2 6-28 ElfflAl 

2 9 ESfflSi 

3 0 ^jft 

3i~4o m»m 

4 1 S3!? 
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■[02] 
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24 36 27 38 
32 33 \ 34 ; 26 / / 37 2 8 



40 39 




23 25 22 35 29 



21 : X 4* 

22: V-M*l*KU<f>) 
23: Kl,/>(3rav-*> 

24 : T- h 

25 : A/ 

26.27. 28 immm 

29 : W**m 

30 : Jt«J* 



2 : h?>5/x* 

3 : ***** 

5.6 :**m*mo®». 

7*6 : Jfe»J(*ftK«D(B3» 



( 6 ) 



#ffl¥5-2 10 0 9 0 
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